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トロールされた喘息患者 108 名に治療期間の前後で FeNO 測定と ACT，呼吸機能検査を施行
した．FeNO 減少／増加群に分け ACT，呼吸機能と比較検討した．FeNO 減少群では，呼吸
機能検査を経過観察期間前後で比較すると，％ FEV1 は有意に改善していた（p ＝ 0.0010）が
他の閉塞性障害の指標は変化を認めなかった．FeNO 増加群では FeNO 値の増加に平行して気
流制限を表す呼吸機能の指標の多くは有意に悪化を示した（％ FEV1：p ＝ 0.0005，％ V
・
25：p
＝ 0.0130，％ MMF：p ＝ 0.0161）．一方，いずれの喘息患者群または全対象患者においても
FeNO 値は ACT や呼吸機能検査の指標と直接的には相関関係は認められなかった．FeNO を
日常喘息診療で測定することにより気道炎症の経時的変化が推定でき，特に FeNO 増加時は













































61 人，平均年齢　50.7 ± 1.4 歳，現非喫煙者（過去






た FeNO 値（2 回計測し平均値を採用）と，ACT，
呼吸機能検査（CHESTAC880Ⓡ, CHEST を使用し，
測定）結果をカルテより抽出し，FeNO 値が 2 ポイ
ント間の比較で減少した群（FeNO 減少群，FeNO 
decreased group, n ＝ 65 ）と，FeNO 値が増加し




















Table 1　Characteristics of the patients with asthma in FeNO decreased/increased groups
FeNO decreased group FeNO increased group Student t︲test Wilcoxon test
N 65 43
age（years old） 50.3 ± 2.0 51.3 ± 2.0 NS NS
sex（male/female） 28/37（43.1％ /56.9％） 19/24（44.2％ /55.8％）
ex︲smoker/non︲smoker 8/57 4/39
FeNO（ppb） 57.3 ± 5.5 25.9 ± 2.8 P ＜ 0.0001 P ＜ 0.0001
ACT 24.3 ± 0.2 24.4 ± 0.1 NS NS
respiratory functions
　　　％ FEV1 90.4 ± 1.9 88.6 ± 2.5 NS NS
　　　％ V
・
50 53.6 ± 3.3 48.1 ± 3.3 NS NS
　　　％ V
・
25 35.5 ± 3.1 32.4 ± 3.1 NS NS
　　　％ MMF 54.1 ± 3.6 49.5 ± 4.0 NS NS
治療法
　ICS+LABA 38（58.5％） 21（48.8％）




eosinophil（bloodcounts ＞ 7％） 20（30.8％） 11（25.6％） NS NS
IgE ＞ 170IU/ml 42（64.6％） 36（75.0％） NS NS
Values are mean ± SE（standard error, ICS : Inhaled corticosteroid, LABA; long acting β2 agonist, LTRA; leukotriene 
receptor antagonist.  We measured FeNO （NObreathⓇ） and respiratory functions in 108 stable asthmatic patients and  
divided into FeNO decreased （65 patients） and increased （43 patients） groups. We compared two groups in respira-













いては Paired t-test（対応のある2 群の検定）を用
いて検討した．ただ一方で，一部に正規性に不確実
Fig. 1-（1）　Histogram of FeNO decreased group
Fig. 1-（2）　Histogram of FeNO decreased group
Fig. 1　Histogram of FeNO decreased/increased groups. These graphs showed  normal 
distribution of the data except V
・
50 in FeNO increased group. However , the histogram of 
V
・
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Fig. 1-（3）　Histogram of FeNO increased group




Changes of ACT, respiratory functions and FeNO in 
FeNO decreased  group. ％ FEV1 was significantly 
improved, and the other index were not changed. Bars : 
standard error
Fig. 3　FeNO increased group
Changes of ACT, respiratory functions and FeNO in 
FeNO increased group. ACT and respiratory functions 
were signiﬁcantly worse.
Bars: standard error
Table 2　Changes of FeNO, ACT, and respiratory functions in FeNO decreased/increased groups
FeNO decreased group
before after Paired t︲test Wilcoxon test
FeNO（ppb） 57.3 ± 5.5 30.0 ± 3.2 P ＜ 0.0001 P ＜ 0.0001
ACT 24.3 ± 0.2 24.1 ± 0.2 NS NS
respiratory functions
　　　％ FEV1 90.4 ± 1.9 93.2 ± 1.9 P ＝ 0.0010 P ＝ 0.0026
　　　％ V
・
50 53.6 ± 3.3 54.6 ± 3.2 NS NS
　　　％ V
・
25 35.5 ± 3.1 36.6 ± 3.1 NS NS
　　　％ MMF 54.1 ± 3.6 56.2 ± 3.8 NS NS
FeNO increased group
before after
FeNO（ppb） 25.9 ± 2.8 54.9 ± 7.3 P ＜ 0.0001 P ＜ 0.0001
ACT score 24.4 ± 0.1 24.0 ± 0.2 P ＝ 0.0052 P ＝ 0.01
respiratory functions
　　　％ FEV1 88.6 ± 2.5 85.2 ± 2.7 P ＝ 0.0005 P ＝ 0.0013
　　　％ V
・
50 48.1 ± 3.3 45.7 ± 3.6 NS P ＝ 0.0098
　　　％ V
・
25 32.4 ± 3.1 29.4 ± 2.9 P ＝ 0.0130 P ＝ 0.0021
　　　％ MMF 49.5 ± 4.0 46.0 ± 4.0 P ＝ 0.0161 P ＝ 0.0006
We investigated the changes of FeNO（NobreathⓇ）, ACT, and respiratory functions in each groups.
In  FeNO decreased group, ％ FEV1 was signiﬁcantly improved, but the other index were not  changed 


















25 : 前 32.4±3.1％，後 29.4±2.9％，p＝0.0130，％
MMF: 前 49.5±4.0％，後 46.0±4.0％，p＝0.0161）．
また，ACT も軽度ではあるが有意に悪化してい
た（前 24.4±0.1，後 24.0±0.2，p＝0.0052）（Fig. 3，
























































Table 3　The relationship between FeNO and 
respiratory functions/ACT in FeNO decreased/increased 
groups and all patients 
FeNO










FeNO increased goup before after
　　%FEV1 NS R=0.290, P=0.050＊
　　%V
・
50 NS R=0.369, P=0.015＊
　　%V
・
25 NS R=0.328, P=0.032＊












The correlation of FeNO （NObreathⓇ） values and 
respiratory functions was observed by regression analy-
sis. There was signiﬁcant correlations between FeNO 
and respiratory functions only in FeNO increased group 
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USEFULNESS OF FRACTIONAL EXHALED NITRIC OXIDE BY THE PORTABLE 
DEVICE, NOBREATHⓇ IN DAILY ASTHMA MANAGEMENT
Gen ISHII, Keita KASAHARA, Yusuke KURODA,  
Haruna MOROHOSHI, Noriko HIDA, Yosuke HAGIWARA,  
Kazuya HORIUCHI, Shigeru TANZAWA and Takashi SUZUKI
Showa University Northern Yokohama Hospital Respiratory Center
　Abstract 　　The measurement of FeNO （fractional exhaled nitric oxide） is carried out for the diag-
nosis and management of asthma. Recently, a portable device, NObreathⓇ was developed to measure 
FeNO.  In order to evaluate the usefulness of the measurement of FeNO for asthma management, we in-
vestigated the correlation between the data of FeNO and those of respiratory functions.  We measured 
FeNO and respiratory functions in 108 asthmatics before and after stable treatment, and then compared 
the FeNO values with respiratory function values in the FeNO decreased group and increased group. 
The measurements showed that the airﬂow limitation was worsened in the FeNO increased group.  Only 
％ FEV1 was improved in the FeNO decreased group.  There is a possibility that the measurement of 
FeNO is able to reﬂect a change in inﬂammation in the airway and thus serve as an early marker of de-
terioration of asthma for use in daily asthma management.
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